Zone Refining D em onstrated at the Transition Betw een Two Solid Phases
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Departm ent of Physics, Chalm ers Institute of Technology, Göteborg (Z. N atu rfo rsch g . 20 a , 739-740 [1965] ; rec e iv ed 29 M arch 1965) The feasibility of solid zoning has been dem onstrated for a binary m ixture of lithium and silver sulfates. After one zone pass at a rate of 0.44 m m /hour the first part of the ingot was nearly pure Li2S 0 4 while A g.,S04 was enriched in its end part.
The possibility to apply zone refining to solid-solid transformations was considered already by P f a n n 1, but to our knowledge no experimental results have been reported, although a patent describes a purifica tion method where the zone is in a plastic state just below the melting point 2. The reason for the low num ber of applications in solids is of course that two basic conditions must be fulfilled for all zone refining pro cesses namely that the two phases in question must differ in solute concentration at equilibrium, and that the diffusivity of solute must be substantially greater in the phase that comprises the zone. While this second requirement is nearly always fulfilled for liquid-solid transitions, this is usually not so in solid-solid transi tions. However, some salts have high temperature mo difications where both basic conditions are fulfilled, and solid zoning thus should be feasible. Thus the cation self-diffusion coefficient exceeds 10-5 cm2 s-1 in pure a-Li2S 0 4 (1. c. 3) , and from transference ex periments it is found for lithium-rich Li2S 0 4 -Ag2S 0 4
mixtures, that the mobility of Ag+ exceeds that of Li+ ions 4' 5. The transition between a and ß phases occurs at 575 °C for pure Li2S 0 4 and at 515 °C for the eutectiod with 20 mole % Ag2S 0 4 (1. c. 4) .
An ingot of the original composition of about 8.2 mole % Ag2S 0 4 was traversed by an a-phase zone (zone length about 7 mm) at a rate of 0.44 mm/hour 6. After a single pass the ingot was sliced into samples for which Li was determined by flame spectrophotometry, Ag as AgCl, and the anion as BaS04 . The results are shown in Fig. 1 , where the percentage has been cal culated from the AgCl and BaS04 determinations, ex cept for the very first part of the ingot, where the amount of Ag+ was too small to be determined by the procedure used for the other samples. Estimated 1 W. G. P f a n n , Zone If an appreciable separation is to be obtained by solid zoning, the rate of zone travel should not exceed Dfl, where D is the diffusion coefficient and I the zone length l. However, we also made an experiment with a considerably higher rate, 2.3 mm/hour. For the ex treme ends, samples with a length of about 2 mm, the Ag2S 0 4 concentration was 0.3 and 20.6 mole % respec tively, while for the main part of the ingot there were 7 The transition tem perature at the front of the zone remains constant, about 546 °C, throughout the whole experiment, while the transition tem perature at the rear of the zone gradually decreases to about 515 °C corresponding to the eutectoid composition. Thus the zone length, initially about 7 mm, increases somewhat during the first p a rt of the ex perim ent. large fluctuations between adjacent samples, the limits for the Ag2S 0 4 content being 5.4 and 13.5 mole % 9.
The results reported here prove that solid zoning can be used as a method of purification. Although the number of possible applications is limited, because most solid systems do not fulfill the condition regard ing the diffusion coefficient, the method might still be 9 The samples were somewhat sm aller than in the low-rate experim ent, and the 95% confidence limits are 0.87 < o < 2.32 for the Ag and 0.95 < o < 2.51 for the S 0 4 de term ination. In spite of the standard deviation being higher, of value, since it offers a posibility to do zone refining at a temperature far below the melting point of the substance.
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it is obvious that the fluctuations between adjacent samples were much larger in the experim ent at a rather high rate, than in the first experim ent.
Spikefreie Em ission eines kontinuierlichen Rubinlasers
K. Gürs
Forschungslaboratorium der Siemens & Halske AG, München In den früheren A rb eiten 2 a~e konnte bereits für den Impulslaser gezeigt werden, daß sich unter be stimmten Bedingungen eine Emission ohne Spikes er gibt. Eine solche erhält man durch geeignete Wahl der Abmessungen des Lasers und der Arbeitsbedingungen. Günstige Bedingungen 2 für ein Ausdämpfen der R ela xationsim pulse sind 
